The main purpose of this paper is to present new q-extensions of Apostol's type Euler polynomials using the fermionic p-adic integral on Z p . We define the q-λ-Euler polynomials and obtain the interpolation functions and the Hurwitz type zeta functions of these polynomials. We define qextensions of Apostol type's Euler polynomials of higher order using the multivariate fermionic p-adic integral on Z p . We have the interpolation functions of these q-λ-Euler polynomials. We also give h, q -extensions of Apostol's type Euler polynomials of higher order and have the multiple Hurwitz type zeta functions of these h, q -λ-Euler polynomials.
When one talks of q-extension, q is variously considered as an indeterminate, a complex number q ∈ C, or a p-adic number q ∈ C p . If q ∈ C, one normally assumes |q| < 1. If q ∈ C p , then one assumes |q − 1| p < 1.
Now we recall some q-notations. The q-basic natural numbers are defined by n q 1 − q n / 1 − q and the q-factorial by n q ! n q n − 1 q · · · 2 q 1 q . The q-binomial coefficients are defined by 
1.3
Since
, it follows that
Journal of Inequalities and Applications
3
Hence it follows that
a dp Z p , a dp N Z p x ∈ X | x ≡ a mod dp N ,
1.6
where a ∈ Z lies in 0 ≤ a < dp N . The distribution is defined by μ q a dp N Z p q a dp N q .
1.7
Let UD Z p be the set of uniformly differentiable functions on Z p . For f ∈ UD Z p , the p-adic invariant q-integral is defined as
The fermionic p-adic invariant q-integral on Z p is defined as
where x −q 1 − −q n / 1 q . The fermionic p-adic integral on Z p is defined as
It follows that
For n ∈ N, let f n x f x n . we have
For details, see 7-21 . The classical Euler numbers E n and the classical Euler polynomials E n x are defined, respectively, as follows:
It is known that the classical Euler numbers and polynomials are interpolated by the Euler zeta function and Hurwitz type zeta function, respectively, as follows:
In Section 2, we define new q-extensions of Apostol's type Euler polynomials using the fermionic p-adic integral on Z p which will be called the q-λ-Euler polynomials . Then we obtain the interpolation functions and the Hurwitz type zeta functions of these polynomials. In Section 3, we define q-extensions of Apostol's type Euler polynomials of higher order using the multivariate fermionic p-adic integral on Z p . We have the interpolation functions of these higher-order q-λ-Euler polynomials. In Section 4, we also give h, q -extensions of Apostol's type Euler polynomials of higher order and have the multiple Euler zeta functions of these h, q -λ-Euler polynomials.
q-Extensions of Apostol's Type Euler Polynomials
First, we assume that q ∈ C p with |1 − q| p < 1. In C p , the q-Euler polynomials are defined by
and E n,q 0 E n,q are called the q-Euler numbers. Then it follows that
The generating functions of E n,q x are defined as 
2.4
Thus, we have the following theorem.
Theorem 2.1. Assume q ∈ C p with |1 − q| p < 1. Then one has
Differentiating F q t, x at x 0 shows that
2.6
In C, we assume that q ∈ C with |q| < 1. The q-Euler polynomials E n,q x are defined by
By 2.7 , we have
2.8
For s ∈ C, the Hurwitz type zeta functions for the q-Euler polynomials E n,q x are given as 
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For k ∈ Z , we have from 2.9 that 
2.15
From 2.14 and 2.15 , we obtain the following theorem. 
2.16
In C, we assume that q ∈ C with |q| < 1. Let λ ∈ C with |λ| < 1. We define the q-λ-Euler polynomials E n,q,λ x to be satisfied the following equation:
2.17
When we differentiate both sides of 2.17 at t 0, we have
2.18
Hence we have the interpolation functions of the q-λ-Euler polynomials as follows:
2.19
For s ∈ C, we define the Hurwitz type zeta function of the q-λ-Euler polynomials as
2.20
where
q-Extensions of Apostol's Type Euler Polynomials of Higher Order
In this section, we give the q-extension of Apostol's type Euler polynomials of higher order using the multivariate fermionic p-adic integral. First, we assume that q ∈ C p with |1 − q| p < 1. Let λ ∈ T p . We define the q-λ-Euler polynomials of order r as follows: 
3.4
Thus we have the following theorem. 
